The coding sequence of globin mRNA has been located at or very close to the 3' end of its poly(A)-containing 16S precursor. The 16S RNA was annealed to globin cDNA and the hybrid digested with ribonuclease H. The undigested fragment did not bind to oligo(dT)-cellulose and its size was that expected for the intact 5' portion of the precursor.
INTRODUCTION
Comparison of the general structural features of mammalian cytoplasmic mRNA and its putative precursor, heterogeneous nuclear RNA (HnRNA), has given rise to several models relating to the location of the mRNA within its precursor. The mRNA sequence may be derived from the 3' end, 5' end or from an internal position of a larger RNA. For example, both cytoplasmic mRNA and HnRNA have poly(A) at their 3' termini (1) (2) (3) and at least some of the poly(A) of HnRNA is conserved (A). Thus, mRNA could be derived from the 3' end of its precursor. In support of this model, mRNA sequences have been found adjacent to poly(A) in HnRNA of HeLa cells (5) . Both HnRNA and mRNA also contain a 5' methylated structure, suggesting that at least some mRNAs could be derived from the 5' end (6) (7) (8) (9) . It has further been proposed that mRNA sequences may be derived from internal positions, as short oligo (A) regions are found internally in some HnRNA molecules (10) . These oligo(A) sequences could function as markers for processing and as primers for adding poly(A).
Studies dealing with mixed populations of precursors and mRNAs have not provided the evidence needed to distinguish between these hypotheses.
However, several laboratories (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) including our own (21) have reported the existence of RNA species which are larger than mature globin mRNA and contain the globin mRNA sequence. The kinetics of labeling during both continuous exposure to radioactive precursor and in pulse chase experiments suggest that these RNAs are precursors to mature globin mRNA (18, 20) .
The predominant species migrates at 15S-16S and is 2-3 times larger than mature globin mRNA. In erythroleukemia cells this RNA has been shown to contain only (5-mRNA sequences (22) . Thus, the identification of a specific mRNA precursor allows the location of one mRNA to be determined. Our approach has been to hybridize the poly(A)-containing 16S RNA with fulllength globin cDNA, treat the hybrid with ribonuclease H which hydrolyzes the RNA annealed to cDNA (23) and examine the undigested material both with respect to its size and for the presence of poly(A). Our results suggest that the globin mRNA sequence is located at or very near the 3' end.
MATERIALS AND METHODS
(a) Isolation of RNA Nucleated erythroid cells were obtained from the spleens of anemic mice (24) and incubated as previously described (21) . The cells were labeled with 3 H-uridine and the total RNA isolated by the proteinase K procedure as reported earlier (21) . RNAs containing globin mRNA sequences were purified by chromatography on cDNA cellulose (25) . The RNA binding to the column following the first application was reapplied to insure that nonspecific sequences were absent from the preparation. Poly(A)-containing RNA was isolated by binding to oligo(dT)-cellulose in 0.5 M NaCl (26) . Figure 1 . Formamide-polyacrylamide gel electrophoresis of RNA which hybridized to cDNA cellulose. RNA was isolated from nucleated erythroid cells exposed for 10 min to ^H-uridine (1). The RNA was dissolved in 20 yl of buffered formamide and electrophoresis was performed as described in MATERIALS AND METHODS. The gels contained 6,000 cpm of globin cDNA bound RNA and 4S, 9S, 18S, and 28S RNAs from mouse reticulocytes as internal markers. The positions of the markers were determined by staining in 0.02% methylene blue for 1 hr followed by destaining in water. Radioactivity was determined as described above. The number of counts under this peak suggest a 1:1 stoichiometry between it and the larger 990 nucleotide fragment.
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DISCUSSION
The purification and identification of the precursor to a specific mRNA has provided the opportunity to examine models of processing. The results reported here suggest that the globin mRNA derives from the 3' end of its 16S
precursor. However, the presence of two size classes of undigested fragments after treatment of the 16S RNA-cDNA hybrid with ribonuclease H (Figure 7 
